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ds.2012.0Abstract Background: Dermatoglyphics is a scientiﬁc study of epidermal ridges and their conﬁg-
uration on the volar skin. It is not established whether there is deﬁnite dermatoglyphic pattern
which exists with vitiligo.
Objectives: To study the ﬁnger and palmar dermatoglyphic patterns in vitiligo patients.
Methods: The study included a total 112 cases of vitiligo and 104 controls. Handprints of palmar
surface and rolled ﬁngerprints of 10 digits were subjected to detailed digito-palmar dermatoglyphic
analysis.
Results: Male patients had increased percentage of total loops, total ulnar loops and ﬁnger ridge
counts and increased true palmar patterns (TPP) in right hypothenar, right thenar and both inter-
digital area (ID)2. Decreased percentage of total radial loops, total whorls, total arches, TPP in
right ID3, right ID4 and absolute ﬁnger ridge count was noted in male patients. Female cases
showed an increased number of arches, true palmar pattern in right hypo- thenar, right ID1 and
a-b ridge count along with decreased number of total loops, total ulnar loops, total radial loops,
whorls, total ﬁnger ridge count, absolute ﬁnger ridge count, TPP in right ID2 and left ID3. In both
the sexes, atd angle was found to be increased.
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Dermatoglyphics is a scientiﬁc study of epidermal ridges and
their conﬁguration on the volar aspect of hands, ﬁngers, feet
and toes. Vitiligo is a disorder of pigmentation where complete
or partial loss of melanocytes in the skin and or hair occurs.
There are diseases known to be caused by the genetic abnor-
malities e.g. Down’s syndrome which has some characteristic
dermatoglyphic patterns (Rajangam et al., 1995). Vitiligo
may be inherited and supposed to have genetic basis (Passeron
and Ortonne, 2005). A few studies have been done in past
about dermatoglyphics in vitiligo patients but no deﬁnite pat-
tern has been concluded.
2. Types of palmar pattern
2.1. True palmar patterns (TPP)
Whorls, loops and tented arches are the true palmar patterns
and other primary conﬁgurational types like plain arches, open
ﬁelds and vestiges are known as No palmar pattern or NPP.
2.1.1. Arches
Ridges start on one side, rise towards the center, then leave on
the other side.
2.1.2. Loops
Ridges start on one side, rise towards the center, and return
back to the side they started from.Figure 1 Dermatoglyphic patterns. (A) – Loop, (B) – Simple arch, (C
(F) – Whorl spiral.2.1.3. Whorls
The ridges form circles.
2.1.4. Finger ridge count
The ridge count is deﬁned as the number of ridges that inter-
sect or touch the line drawn from the easily recognized trira-
dius (where three ridges meet) to the center of the pattern. A
simple loop has a single triradius (Fig. 1A). Whorls have two
triradii yielding two counts, (Fig. 1D and E) while simple ar-
ches have no true triradii, resulting in a zero count.
Total ﬁnger ridge count (TFRC) represents the sum of ridge
counts of all the ten digits, where only the larger count is used
on those digits with more than one ridge count. It expresses the
size of pattern. Alternatively, the sum of all possible counts on
all ten ﬁngers can be calculated yielding an absolute ﬁnger
ridge count (AFRC), a measure of the total pattern size.2.1.5. ab Ridge count
It is carried out by counting the number of ridges in the
straight line connecting triradii ‘a’ and ‘b’ (Fig. 2).
2.1.6. atd Angle
It is the angle between the a – triradius (under the index ﬁnger),
t – the axial triradius (near the wrist), and the d – triradius
(under the little ﬁnger). atd angle is an indication of the degree
of distal displacement of axial triradius; and the angle increases
as the triradius is more distally located (Fig. 3). In case of more
than one axial triradius the angle emanating from the distal tri-
radius is counted.) – Tented arch, (D) – Whorl concentric, (E) – Whorl double loop,
Figure 2 Dermatoglyphic pattern areas of the palm. t – axial
triradius, Th – thenar area, Hy – hypothenar area, ID –
interdigital area, (a–d) – distal triradii.
Figure 3 Figure showing measurement of atd angle. The most
distal triradii is measured.
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Vitiligo patients attending dermatology OPD at a medical col-
lege were enrolled as cases in the study. Controls were hospitalTable 1 Comparison of loop pattern between vitiligo cases and con
Pattern Vitiligo male Control male P value Vitiligo
Total ulnar loop (%) 57.6 52.9 0.66 60.4
Total radial loop (%) 2.1 2.3 1 1.4
Total loop (%) 59.7 55.2 0.65 61.8staff &medical students from the same institute. The study pop-
ulation consisted of all clinically diagnosed 112 cases of vitiligo.
The controls 104 in number were students and staff members
from the same institution. Controls were screened to rule out
vitiligo and other hereditary disorders. Dermatoglyphic prints
were taken by the ‘ink method’ of Cummins and Midlo (1961).
Informed consent of the cases and controls was obtained.
The subjects were asked to clean their hands with soap and
water and then to dry them up leaving behind slight moisture.
A requisite amount of ink was placed on a glass slab and uni-
formly smeared by a rubber roller to get a thin and even ﬁlm.
The thin ﬁlm of ink was applied over the palms by keeping the
expanded palms on the ink ﬁlm on the glass slab and then
applying pressure over the dorsum of the hands and digits tak-
ing care that hollow of the palms and ﬂexor creases over palms
and ﬁngers will get uniformly inked. Inked hands of the sub-
jects were pressed on the sheet of the paper from proximal
to distal end. The palm was then lifted away from the paper
in reverse order from distal to proximal end. The ﬁngers were
rolled from radial to ulnar side to obtain a complete impres-
sion of the ball of the ﬁnger. The prints thus obtained were
subjected to detailed digito-palmar dermatoglyphic analysis
with the help of magnifying hand lens and ridge counting with
the help of a sharp needle. Statistical analysis was done using
Epi Info 6, Version 6.04d software.4. Results
The dermatoglyphic pattern wise details of the observations
made are given as below.
4.1. Loops
In vitiligo males increased percentage of total loops and total
ulnar loops was found as compared to control (Table 1). In fe-
male patients decreased percentage of total ulnar loops and to-
tal loops was seen. Percentage of total radial loops was found
to be decreased in both males and females and also when both
sexes were considered together. However, when both the sexes
were considered together, an increase in percentage of total
loops and ulnar loops was observed.
4.2. Whorls
Decreased percentage of total simple whorls and total whorls
in both the sexes and also when both the sexes considered to-
gether was noted (Table 2).
4.3. Arches
Male patients had decreased percentage of total arches while
increase in same was seen in females. Overall, vitiligo cases
showed more number of total arches (Table 3).trols.
female Control female P value Overall vitiligo Overall control
60.7 0.95 59 56.8
2.6 1 1.7 2.4
63.3 0.91 60.7 59.2
Table 3 Comparison of arch pattern between vitiligo cases and controls.
Pattern Vitiligo male Control male P value Vitiligo female Control female P value Overall vitiligo Overall control
Total arches (%) 1.8 2.9 0.91 6.4 2.4 0.50 4 2.5
Table 5 Comparison of a-b ridge count between vitiligo cases and controls.
Parameter Sex Control Vitiligo P-value
Mean (SD) Range Mean (SD) Range
a–b Ridge count Male 79.2 ± 10.86 64–111 78 ± 9.26 56–98 0.59
Female 72.8 ± 10.03 60–110 76 ± 9.58 59–97 0.07
Table 6 Comparison of atd angle between vitiligo cases and controls.
Parameter Sex Control Vitiligo P-value
Mean (SD) Range Mean (SD) Range
Right atd angle Male 41.49 ± 5.2 33–61 43 ± 8.51 33–80 0.22
Female 41.82 ± 5.8 34–73 44 ± 6.93 32–67 0.12
Left atd angle Male 41.33 ± 4.9 31–57 42 ± 6.49 23–78 0.81
Female 41.10 ± 4.1 33–50 43 ± 5.21 35–58 0.08
Table 2 Comparison of whorl pattern between vitiligo cases and controls.
Pattern Vitiligo male Control male P value Vitiligo female Control female P value Overall vitiligo Overall control
Total simple whorls (%) 25.2 31.5 0.65 24 24.4 0.99 24.6 27.9
Total whorls (%) 38 42.2 0.63 31.8 33.9 0.69 34.9 38.0
Table 4 Comparison of total ﬁnger ridge count between vitiligo cases and controls.
Parameter Sex Control Vitiligo P-value
Mean (SD) Range Mean (SD) Range
TFRC Male 149 ± 45.42 29–232 150.82 ± 36.38 54–227 0.80
Female 135 ± 39.4 50–202 129 ± 45.11 23–220 0.50
AFRC Male 202 ± 85.35 29–399 196 ± 73.86 76–402 0.70
Female 173 ± 39.45 56–357 165.8 ± 80.98 23–354 0.63
64 S. Kar et al.4.4. Total ﬁnger ridge count (TFRC)
Male patients had increased and decreased mean value of
TFRC and Absolute ﬁnger ridge count (AFRC) respectively.
In female cases, there was decreased mean value of both TFRC
and AFRC (Table 4).
4.5. a–b Ridge count
Mean value of a–b ridge count (sum of right and left) in both
vitiligo male and control male was nearly same but in vitiligo
female mean value of a–b ridge count was increased as com-
pared to controls of the same sex (Table 5).4.6. atd Angle
The mean value of atd angle was increased in vitiligo males
and females on both sides (Table 6).
4.7. True palmar pattern
Increased percentage of true palmar pattern (TPP) in right
hypothenar, thenar and ID2 areas and a statistically signiﬁcant
increase in left ID2 were seen in males. Decreased percentage
of TPP in right ID3 and ID4 was found in males. In vitiligo
females increased percentages of TPP in right hypothenar,
ID1 was noted and there was a signiﬁcant decrease in
Table 7 Comparison of true palmer pattern between vitiligo cases and controls.
Area Vitiligo male Control male P value Vitiligo females Control females P value Overall vitiligo Overall control
Rt. hypothenar 25.4 20 0.49 36 22.4 0.23 61.4 42.4
Lt. hypothenar 29.4 18 0.17 32.7 32.6 0.44 62.1 50.6
Rt. Thenar 5.8 0 0.215 1.6 6.1 0.461 7.4 6.1
Lt. thenar 5.8 9 0.79 6.5 2 0.50 12.3 11
Rt. ID1 0 0 NA 1.6 0 NA 1.6 0
Lt. ID1 3.9 9 NA 3.2 2 NA 7.1 11
Rt. ID2 13.7 10.9 0.65 0 12.2 0.01 13.7 23.1
Lt. ID2 15.6 1.8 0.02 3.2 8.1 0.48 19.8 9.9
Rt. ID3 54 54.5 0.95 50.8 57.1 0.50 104.8 111.6
Lt. ID3 41.1 36 0.61 30 48 0.03 71.1 84
Rt. ID4 50.9 56.3 0.58 44.2 55.1 0.258 105.1 111.4
Lt. ID4 58.8 58.1 0.91 55.7 57.1 0.88 114.5 115.2
t – Right.
Lt – Left.
ID – Interdigital area.
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with that of control (Table 7).
4.8. Number of palmar triradii
We observed number of palmar triradii to be same in vitiligo
patients and controls.5. Discussion
Qualitative and quantitative analyses of dermatoglyphics in
vitiligo showed different patterns in male and females with
the same disease entity. Statistically signiﬁcant ﬁndings
showed signiﬁcant reduction in TPP in right ID2 (p-va-
lue = 0.01) and left ID3 (p-value = 0.03) areas and male sub-
jects had more number of TPP on left ID2 (p-value = 0.02).
Singh et al., 1983 had studied palmar patterns in vitiligo pa-
tients, our ﬁndings of loop pattern coincide with their ﬁnd-
ings but did not match with those of other workers like
Sahasrabuddhe et al. (1975) and Verma and Jain (1981).
The distribution we observed about radial loops was also ob-
served by Kapur and Verma (1982) but differed by the obser-
vations made by Iqbal et al. (1985). As we observed in our
study, decreased percentage of whorls was also noted by
Sahasrabuddhe etal. (1975), Verma and Jain (1981) and Singh
et al., 1983. Our observations about whorls did not coincide
with study done by Kapur and Verma (1982) because of less
number of vitiligo cases and single sex analysis i.e. of males
only. Increased percentage of total arches in female vitiligo
patients was also reported by Iqbal et al. (1985). Our obser-
vation on both sexes of vitiligo did not coincide with study
done by Verma and Jain (1981) and Singh et al. (1983). In-
creased mean value of TFRC in males was observed by Singh
et al. (1983) and a reverse of it in females was noted by Iqbal
et al. (1985). We did not ﬁnd any studies done mentioning
AFRC pattern to compare with our study. The same mean
value of a-b ridge count in both vitiligo males and control
males and increased value in female cases were not observed
in other studies by Singh et al. (1983). Increased mean value
of atd angle in both the sexes was also observed by Singh et
al. (1983). Contrasting ﬁndings with true palmar pattern were
noted by study done by Singh et al. (1983).6. Conclusion
In present study we studied palm and ﬁnger print dermato-
glyphics. There are some variations and similarities in observa-
tions made by the different authors who have studied
dermatoglyphics, no deﬁnite dermatoglyphic pattern can be
said to be consistently associated with vitiligo. But looking at
the relatively smaller sample size of the studies done, similar
studies involving large number of vitiligo patients, their parents,
children and close relative may provide more insight. A study of
plantar prints can provide additional information. Also similar
study involving large number of vitiligo patients, their parents,
children and close relative may provide more information. This
type of study may be useful as a supportive investigation to
some extent in knowing the predilection for vitiligo.
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